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BIDIRECTIONAL INSTRUMENTATION 
BUS (GP-IB) TRANSCEIVER 


This bidirectional bus transeiver is intended as the interface 
between TTL or MOS logic and the IEEE Standard Instrumentation 
Bus (488-1975, often referred to as GP-IB). The required bus 
termination is internally provided. 

Each driver/receiver pair forms the complete interface between 
the bus and an instrument. Either the driver or the receiver of each SIL 
channel is enabled by its corresonding Send/Receive input with the 


disabled output of the pair forced to a high impedance state. An Q0146 


additional_option allows the driver outputs to be operated in an 

open collector or active pull-up configuration. The receivers have 

Ee IEraS tO UMDVOVE Tone margin’ and their input loading 

follows the bus standard specifications. 

Four Independent Driver/Receiver Pairs 

Three-State Outputs 

High Impedance Inputs 

Receiver Hysteresis — 600 mV (Typ) 

Fast Propagation Times — 15-20 ns (Typ) 

TTL Compatible Receiver Outputs 

Single +5 Volt Supply 

Open Collector Driver Output Option 5 

Power Up/Power Down Protection (No Invalid Information 
Transmitted to Bus) 

No Bus Loading When Power Is Removed From Device 

Required Termination Characteristics Provided 





MAXIMUM RATINGS (Ta, = 25°C unless otherwise noted) 





torage Temperature Range -65 to +150 


TYPICAL MEASUREMENT 
SYSTEM APPLICATION 
Instrument 
A 
(With GP-IB) 


Programmable 
Calculator 
(With GP-IB) 


Instrument 
B 
(With GP-1B) 


16 Lines Total 
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BUS TRANSCEIVER WITH 
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ELECTRICAL CHARACTERISTICS 
(Unless otherwise noted 4.75 V < Vcc < 5.25 V and0 < Ta < 70°C; typical values are at Ta = 25°C, Voc = 5.0 V) 











































Characteristic i © Typ | Max | 

Bus Voltage 
(Bus Pin Open)(Vj(s/R) = 0.8 V) V (BUS) 2.75 3.7 
(I(BUS) = -12 MA) Vic(BUS) - “1.5 

Bus Current 1(BUS) m 
(5.0 V < Vigus) < 5.5 V) 
(Vec =O V,0 V < Vigus) < 2.75 V) 

Receiver Input Hysteresis p oft tnd Pio ITT m 
(Vi(s/R) = 0.8 V) petit 3 

Receiver Input Threshold 
(Vi(s/R) = 0.8 V, Low to High) ViILH(R) _ pe 
(Vi(s/R) = 0.8 V, High to Low) VIHLI(R) 0.8 

Receiver Output Voltage — High Logic State 2.7 aban a 
(Vi(s/R) = 9.8 V, IOH(R) = -800 HA, V(BUs) = 2.0 V) 

Receiver Output Voltage — Low Logic State oie 
(Vi(s/R) = 0.8 V, loL(R) = 16 MA, V(Bus) = 0.8 V) 
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Receiver Output Short Circuit Current ws; 
(Vi(s/R) = 0.8 V, V(Bus) = 2.0 V) 

Driver Input Voltage — High Logic State 
(Vi(s/R) = 2.0 V) 

Driver input Voltage — Low Logic State ViL(D) 
(Vi(s/R) = 2.0 V) 


Driver Input Current — Data Pins 
11(D) 
'1B(D) 


(Vi(S/R) = Vi(E) = 2-0 V 
(0.5 < Vj(p) < 2.7 V) 
(Vi(p) = 5.5 V) 
Input €urrent — Send/Receive 
0.5 < Vi(s/R) < 2.7 V) '1(S/R) 
(Vi(s/R) = 5.5 V) '1B(S/R) 
Input Current — Enable 
(0.5 < Vi(e) < 2.7 V) pe 
(Vi(eE) = 5.5 V) 
Driver Input Clamp Voltage Vici(D) 
(Vi(syR) = 2.0 V, lic(p) = -18 MA) 
Driver Output Voltage — High Logic State 
(Vi(s/R) = 2-0 V, ViH(D) = 2.0 V, Vin(e) = 2-0 V, IoH = -5.2 mA) 
Driver Output Voltage — Low Logic State (Note 1) VOLI(D) 
(Vi(s/R) = 2.0 V, loL(p) = 48 mA) 
Output Short Circuit Current OE 
(Vi(s/R) = 2.0 V, ViH(D) = 2.0 V, Vin(e) = 2.0 V) 
Power Supply Current 
(Listening Mode — All Receivers On) ICcL 
(Talking Mode — All Drivers On) 
SWITCHING CHARACTERISTICS (Vcc = 5.0 V, Ta = 25°C unless otherwise noted) 
Propagation Delay of Driver 
(Output Low to High) 
(Output High to Low) 
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tPLH(D) 
tPHL(D) 









Propagation Delay of Receiver 
(Output Low to High) 
(Output High to Low) 






tPLH(R) 
tPHL(R) 


NOTE 1. A pending modification of the IEEE 488-1975 Bus Standard changes Vc, (p) from 0.4 to 0.5 V maximum to permit the use of 
Schottky technology. 
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FIGURE 8 — SIMPLE SYSTEM CONFIGURATION 
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NOTE 1: Although the MC3448A transceivers 
are non-inverting, the 488-1975 bus callouts 
appear inverted with respect to the MC68488 
pin designations. This is because the 488-1975 
Standard is defined for negative logic, while 
all M6800 MPU components make use of 
positive logic format. 


NOTE 2: Unless proper considerations are 
provided, it is recommended that the pull-up 
enable pins on the MC3448As be grounded, 
selecting the open-collector mode. 
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FIGURE 4 — SEND/RECEIVE INPUT TO DATA OUTPUT (RECEIVER) 


5.0 V input 
To Scope T 
3.0 V (Output) 


Output 
High to Open 


Output 
a L% Cy ZH - p 
To Scope Low to Open 
(Input) 


Cc; = 15 pF (Includes Jig f= 1.0 MHz 
Generator and Probe Capacitance) tTLhLH = tTHL = < 5.0 ns (10-90) 
Duty Cycle = 50% 





FIGURE 5 — ENABLE INPUT TO BUS OUTPUT (DRIVER) 
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P 
cat "6, = 18 pF (includes Jig f = 1.0 MHz 
and Probe Capacitance tTLH = tTHL = S 5.0 ns (10-90) 
+ Duty Cycle = 50% 
FIGURE 6 — TYPICAL RECEIVER HYSTERESIS 
CHARACTERISTICS FIGURE 7 — TYPICAL BUS LOAD LINE 
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OUTLINE DIMENSIONS 





, = Id 


\ 
Dp SEATING 
PLANE 


1 LEADS WITHIN 0.13 mm (0.005) RADIUS 
OF TRUE POSITION AT SEATING PLANE 
AT MAXIMUM MATERIAL CONDITION 

2 PKG. INDEX: NOTCH IN LEAD 

. NOTCH IN CERAMIC OR INK DOT 

3 DIM“L” TO CENTER OF LEADS 

WHEN FORMED PARALLEL 


ae ee “Ms seat! 


NOTES: 


1. LEADS WITHIN 0.13 mm 
(0.005) RADIUS OF TRUE 
POSITION AT SEATING 
PLANE AT MAXIMUM 
MATERIAL CONDITION, 

- DIMENSION “L” TO 
CENTER OF LEADS 
WHEN FORMED 
PARALLEL 


NG 
ANE 


OPTIONAL LEAD 
CONFIG, (1,8, 9, & 16) 


— 


she | 


3. DIMENSION "B” DOES NOT 
INCLUDE MOLD FLASH. 

4. "F” DIMENSION IS FOR FULL 
LEADS. “HALF” LEADS ARE 
OPTIONAL AT LEAD POSITIONS 
1, 8, 9, and 16). 

5. DIMENSION “R” TO BE 
MEASURED AT THE TOP OF THE 
LEADS (NOT AT THE TIPS). 


MILLIMETERS| INCHES | 


Rg ya = 60°C/W (Typical) Resa = 100°C/W (Typical) 


THERMAL INFORMATION 


the sum of the products of the supply voltages and supply 
currents at the worst case operating condition. 


The maximum power consumption an integrated circuit 
can tolerate at a given operating ambient temperature, can 


be found from the equation: 
: P TJ(max) = Maximum Operating Junction Temperature 


T -T 
PD(Ta) = BP ian) Bhd 3 as listed in the Maximum Ratings Section 
RaJjA(Typ) TA = Maximum Desired Operating Ambient 
Where: Pp(T,) = Power Dissipation allowable at a given Temperature . 
operating ambient temperature. This must be greater than Ra JA(Typ) = ore ae Hgsistagee epee to 





Circuit diagrams external to or containing Motorola products are included as a means of illustration only. Complete information 
sufficient for Construction purposes may not be fully illustrated. Although the information herein has been carefully checked and is believed 
to be reliable, Motorola assumes no responsibility for inaccuracies. Information herein does not convey to the purchaser any license under 

' the patent rights of Motorola or others. 

The information contained herein is for guidance only, with no warranty of any type, expressed or implied. Motorola reserves the right 
to make any changes to the information and the product(s) to which the information applies and to discontinue manufacture of the 
product(s) at any time. 
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SWITCHING CHARACTERISTICS (continued) (Vcc = 5.0 V, Ta = 25°C unless otherwise noted) 


Characteristic 


Propagation Delay Time — Send/Receiver to Data 
Logic High to Third State tPHZ(R) 
Third State to Logic High tPZH(R) 
Logic Low to Third State tPLZ(R) 
Third State to Logic Low tPZL(R) 


Propagation Delay Time — Send/Receiver to Bus 


Logic High to Third State tPHZ(D) 
Third State to Logic High tPZH(D) 
Logic Low to Third State tPLZ(D) 
Third State to Logic Low tPZL(D 


Turn-On Time — Enable to Bus 
Pull-Up Enable to Open Collector tPOFF(E) 
Open Collector to Pull-Up Enable tPON(E) 


PROPAGATION DELAY TEST CIRCUITS AND WAVEFORMS 





To Scope 
(Output) +5 0V 


FIGURE 1 — BUS INPUT TO DATA OUTPUT (RECEIVER) 


3.0 V 






Input 











To Scope 240 
Ov (Input) 
tPLH(R) TPHL(R) 
VOH 
Output 1.5V 1.5V 1N916 


or Equiv. 





f= 1.0 MHz VOL 
tTLH = tTTHL < 5.0 ns (10-90) 


Duty Cycle = 50% 






*Includes Jig and 
Probe Capacitance 


Pulse 
Generator 





FIGURE 2 — DATA INPUT TO BUS OUTPUT (DRIVER) 


To Scope 
(Input) 






To Scope 
(Output) 2.3 V 








Driver Input 
or Enable 


38.3 Ov 
Pulse tPLH(D) tPHL(D) 
Generator VOH 


Output 


Cc; * 30 pF ; 
VOL 
f= 1.0 MHz 


Pull-Up Enable tT Les tTHL < 5.0 ns (10-90) 
Duty Cycle = 50% 


*Includes Jig 
and Probe Capacitance 


FIGURE 3 — SEND/RECEIVE INPUT TO BUS OUTPUT (DRIVER) 
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: Pull-Up i 71. tPZH(D) y 
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. De - Output 90% VIR TRV j 
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To Scope Output ——en > 3 1.13 V 
Pulse ce fc | ee Ye () 
Generator tPLZ(D) tPZL(D) 

C, = 15 pF (Includes Jig and f= 1.0 MHz 


Probe Capacitance 
— v.44." eee = < 5.0 ns (10-90) 


» Duty Cycle = 50% 
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